The aim of this study was to examine the influence of different types and concentration of kombucha inoculum on content of sugar, organic acids and ethanol in the fermented beverages produced from milk of 0.9% fat content. Three different kombucha inoculums, cultivated on black tea with addition of sucrose: standard inoculum -10% (w/w) and 15% (w/w), concentrated by microfiltration-10% (w/w) and 15% (w/w), and concentrated by evaporation -1.5% (w/w) and 3.0% (w/w), were applied in the manufac
INTRODUCTION
Kombucha inoculum is a consortium of yeasts, acetic and lactic acid bacteria which are involved in such metabolic activities that utilize substrate in different ways (1) . Yeasts hydrolyze sucrose into glucose and fructose by invertase and produce ethanol via glycolysis. Acetic acid bacteria make use of glucose to produce gluconic acid and ethanol, to produce acetic acid (2) (3) (4) . Also, kombucha inoculum can be used for lactose fermentation. The main primary products of lactose hydrolysis are galactose and glucose, while main secondary products appeared to be lactic acid, along with a much lower content of acetic acid (5) . Belloso Morales and Hernandez-Sanchez investigated the manufacture of beverage from three types of cheese whey (fresh sweet, fresh acid and reconstituted sweet) using a kombucha culture as inoculum (6) . They found that the sweet whey fermented beverages contained a relatively low lactose concentration (<12g/L). The production of lactic acid in three types of whey increased, and reached a maximum value of 5.8g/L after 96 h (acid whey). The final ethanol content was low (<5g/L) in all fermented whey's. The acetic acid, which was converted from ethanol, increased steadily, reaching a maximum of 0.28g/L in the fresh sweet whey after 48 h of fermentation, 1g/L in the acid whey after 96 h and 0.6g/L in the reconstituted sweet whey after 96 h of fermentation. The same authors concluded that the best results were obtained with the reconstituted sweet whey.
Besides, a possible substrate for the kombucha fermentation, as a non-conventional starter culture, is milk. The quality of kombucha fermented milks has been reported by several authors (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) (17) . It was found that nutritive, rheological, and sensory characteristics of fermented milks obtained by kombucha inoculum depend on the milk composition, concentration of kombucha, tea type, and process temperature.
The aim of this study was to investigate the effect of the types and concentration of kombucha inoculum on the following characteristics -content of carbohydrate, organic acids and ethanol in the fermented milk beverages.
EXPERIMENTAL
Homogenized and pasteurized cows' milk of 0.9 g/100g of fat content (AD Imlek, Beograd, Novosadska mlekara -division Novi Sad) was used for the production of kombucha fermented milk beverages.
The following starter cultures were applied for fermentation: a) standard kombucha inoculum cultivated on a black tea (Camellia sinensis L. -oxidized, 1.5 g/L) with saccharose concentration of 70 g/L. The tea was cooled to room temperature, after which inoculum from a previous fermentation was added in concentration of 100 mL/L. The incubation was performed at 29 °C for 7 days. The obtained kombucha tea was used as a non-conventional starter culture and amounts of 10 and 15% (v/v) were added to the milk. b) microfiltered kombucha inoculum -prepared from standard kombucha inoculum (from previous kombucha fermentation). Ceramic microfiltration membrane of 200 nm pore size (Pall, Germany) was used to concentrate the standard inoculum. The feed flow rate was 1L/min and transmembrane pressure was 30 kPa, and the degree of concentration of the kombucha inoculum was 2.3. Amounts of 10% (v/v) and 15% (v/v) of the microfiltered kombucha inoculum were applied to the milk. c) evaporated kombucha inoculum -standard inoculum was exposed to vacuum-evaporation, so that 60 mL of concentrate was obtained from 300 mL of the original/standard solution. The amounts of 1.5 and 3.0% (v/v) of kombucha inoculum concentrates were added to the milk.
Six fermented beverages were manufactured from the milk inoculated at 42 °C. The fermentation lasted 9 -12 h, to reach pH 4.5. The obtained milk gels were cooled to 8 °C, homogenized by mixing, and packed in plastic containers. Each fermentation were repeated three times.
The plan of the experiments is presented in Table 1 . Contents of lactose and of primary components (galactose, glucose, fructose), and secondary products of fermentation (L-and D-lactic acid, acetic acid and ethanol), were detected in the kombucha fermented milk beverages using enzyme-tests, such as K-LACGAR 12/05 (lactose and D-galactose), K-FRUGL (D-glucose and D-fructose), K-DLATE 11/05 (L-lactic acid and D-lactic acid), K-ACET 11/05 (acetic acid) and K-ETOH 03/06 (ethanol). The analysis was performed according to the guidelines supplied by the producer (Megazyme, Ireland) (19) . The reaction products were monitored on a T80+UV/VIS Spectrometer (PG instruments Ltd).
The data were expressed as means and standard deviation, using the software program STATISTICA, version 6 (2001) (StatSoft Inc, Tulsa, OK, USA) (20) .
RESULTS AND DISCUSSION

Content of sugar
Contents of lactose content and main primary products of fermentation were presented in Figure 1 . The level of lactose in the kombucha fermented milk beverage varied from 3.30 (15MFI) to 4.0 (1.5EI) g/100g. It was 16% to 30% less than in the milk used for the beverage manufacture (Figure 1a) . These results are in accordance with the literature data (10, 11, 17) . The highest average quantity of galactose (0.550 g/100g) were found in the samples 10MFI and 15 MFI.
Contents of glucose and fructose in the kombucha fermented milk beverages are presented in Figure 1c . It is evident that all samples showed higher content of glucose than fructose. These results are in accordance with the literature data, where different authors (2, 3, 5) concluded that yeasts hydrolyse sucrose into glucose and fructose with a preference for fructose as a substrate. The highest contents of glucose of 0.24 and 0.38 g/100g, were measured in the sample 1.5EI and 3.0EI, respectively. The different ratio of microorganisms in the kombucha inoculums significantly influenced contents of glucose and fructose in the samples (17, 21) . Radulović et al. (22) found that the number of yeasts in the MFI inoculum (8x10 5 cfu/mL) was significantly higher compared to the number of acetic acid bacteria (2x10 3 cfu/mL). 
Contents of organic acids and ethanol
The main secondary products of milk fermentation by kombucha inoculums appeared to be L-and D-lactic acid, along with smaller amounts of acetic acid (Figure 2) . The Llactic acid content in the samples ranged from 0.4 to 0.7 g/100g, while significantly lower level of D-lactic and acetic acid were measured in all kombucha fermented milk beverages (<0.06 g/100g). These results are in accordance with the literature data (11, 12) . Iličić et al. (2012) also found that the main secondary products in kombucha milk based beverages were lactic acid (ranging from 0.42 to 0.82 %, w/w) along with acetic acid amount of which is much smaller (< 0.05 %, w/w).
A minimal quantity of ethanol was determined in the beverages produced by using evaporated kombucha inoculum (Figure 3 
CONCLUSION
Three different kombucha inoculums: standard inoculum, concentrated by microfiltration and concentrated by evaporation were applied in fermented milk beverage manufacture. Type of inoculum significantly influences the characteristics of the obtained metabolites. The results showed that decreasing of lactose content affected the increased galactose in kombucha fermented milk beverages. Glucose content in all samples is higher than fructose content. The fermented milk beverages predominantly contains L-lactic acid, while the level of D-lactic, acetic acid, and ethanol were detected in low concentrations. У рaду je испитaн утицaj различитих врста и концентрација инокулума комбухе на одабране карактеристике фeрмeнтисaних млeчних напитака произведених из млeкa сa 0,9% млeчнe мaсти. У комбуха ферментисаним млечним напицима анали-зиран је садржај шећера (лактоза, галактоза, глукоза, фруктоза), органских кисели-на (Л-и Д-млечна киселина, сирћетна киселина) и садржај етанола.
САДРЖАЈ ШЕЋЕРА, ОРГАНСКИХ КИСЕЛИНА И ЕТАНОЛА
Рeзултaти анализе пoкaзуjу дa садржај лактозе у комбуха ферментисаним напи-цима варира од 3,3g/100g до 4, 0 g/100g. Сви узорци имају већи садржај глукозе у
